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It is known through numerical and experimental 
studies of wall turbulence that near-wall streamwise vor-
tices playa dominant role in the turbulence energy pro-
duction and dissipation, mixing, diffusion and transport 
of mass, heat and momentum and so on. Understand-
ing of these vortices, such as their generation, interaction 
and evolution mechanislllS, may therefore be very useful 
for the prediction and control of wall turbulence. It is dif-
ficult, however, to investigate these vortices objectively 
and unambiguously because of the difficulty in defini-
tion of vortices. Recently an objective eduction scheme 
of vortices has been introduced and developed, which 
is called the low-pressure vortex method[1][2[. In this 
study, \YC visualize streamwise vortices with low-pressure 
vortex method and analyze a streamwise vortex chosen 
arbitrarily in plane Couette turbulence. Direct nnmer-
ical simulation of the incompressible Navier-Stokes equa-
tion is performed by a spectral method at Reynolds num-
ber Re=Uh/v (=400), where U is half the difference of 
the two wall velocities, h is half the wall separation, and 
1/ is the kinematic viscosity of fluid. The Fourier expan-
sions are employed in the streamwise (x) and spanwise 
(z) directions, and the Chebyshev-polynomial expansion 
in the wall-normal (y) direction. We try to apply the 
low-pressure vortex method to streamwise vortices in the 
plane Couette turbulence using data obtained. The low-
pressure vortex method extracts the axes of vortices by 
connecting the pressure minimum points. Figure 1 shows 
the axes of streamwise vortices and the isosurfaces of the 
Laplacian of pressure. 
We choose one of the axes of streamwise vortices 
in order to scrutinize the vortical characteristics in the 
evolution process. From figure 2, we can see that the 
stretching rate in the evolution process increases with 
time. This means the development of the streamwise 
vortex. 
It is shown that one part of the streamwise vortex is 
mainly stretched by mean shear flow) whereas the other 
part is hardly. In order to understand the cause of the 
stretching in the latter part, we pay attention to the 
streamwise direction dependence of u. Then we can see 
that the vortex penetrates the region which is positive 
for the values of Bu/ ax . 
We visualized stream wise vortices in plane Couette 
turbulence with the low-pressure vortex method. We 
showed that stretching of vortices in the evolution pro-
cess is mainly caused by mean shear flow and au/ax. 
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Figure 1: The axes of streamwise vortices and the 
isosurfaces of the Laplacian of pressure.The upper (or 
lower) wall moves into (or out of) the page at veloc-
ity U (or -U). Color on the axies indicates the sign of 
the streamwise vorticity:red is positive(clockwise),blue is 
negative( counter-clockwise). 
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Figure 2: Stretching rate of a particular axis in the evo-
lution process. 
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